Introduction
Since private landowners have their rights to determine whether to go afforestation, the government intends to achieve the purposes on ecological conservation of land, soil and water conservation, as well as environmental greening. Because it takes a long time to harvest the forests, such long-term investments make private landowners difficult to raise funds. Therefore, it is common to see that each country in the world agrees on the loan and subsidy schemes for afforestation, and related incentive policies include the free supply of seeds, preferential loans on afforestation, preferential taxes, afforestation subsidies, and so on 1 . Taiwan has introduced many afforestation incentive policies to raise people's intention to go afforestation from 1951 to 2002. Since 1951, in order to reward the afforestation in the ecological conservation land that falls into disuse, the Taiwan Provincial Government has announced the "Detailed Rules and Regulations of Rewarding Afforestation of Ecological Conservation Land in Taiwan Province" to reward the people to invest in the afforestation in ecological conservation land, with the offerings of no payment for rents and the adoption of major/side products without price. At that time, in order to promote local people to go afforestation, the government agreed on "Regulations of Private Forests", "Rules and Regulations of Rewarding Afforestation in Private Forest Land", and so on. In 1974, the government agreed on "Regulations of Revenue and Expenditure, Safekeeping and Manipulation of Afforestation Loan Funds of Taiwan Province". In 1983, in order to foster forest resources and enhance the guidance and assistance of private afforestation, the government agreed on "Regulations of Rewarding Private Afforestation in Taiwan Province", in which the subsidy for afforestation was NT$ 1,200 per hectare. related technologies from the government have positive effects on landowners' decision for afforestation, while there will be negative effects on landowners' decision for afforestation if the government imposes more related regulations on afforestation. 
Effects on logging decision
Knowledge of costshare programs positive effect literature indicated that there was a positive impact, but no concrete conclusion (Hyberg and Holthausen, 1989 ) (Royer, 1987 ) (Zhang and Flick, 2001 ) (Megalos, 2000 ) (Hardie and Parks, 1991) Knowledge of public technical assistance positive effect positive effect (Hyberg and Holthausen, 1989 ) (Royer, 1987 ) (Zhang and Flick, 2001 ) (Hardie and Parks, 1991) Regulation negative effect no related literature (Zhang and Flick, 2001 ) (Boyd and Hyde, 1989) Hardie and Parks (1991) indicated that the offerings of cost-sharing programs and public technical assistance give obvious and positive effects on private landowners' decision for afforestation policies. They also conducted an analysis on the cross effects of the public technical assistance and cost-sharing programs, and their result indicated that the costsharing programs perform better than the public technical assistance. Cubbage (2003) proposed that the public policy or technical assistance provided by the government would boost landowners' afforestation revenues and the quality of forest management. In addition, a lot of literature analyzes the behavior of participation in afforestation programs, in which the mainly investigated objects are cost-sharing programs. For example, English et al. (1997) found that higher income and lower cost would lead to higher probability of afforestation;
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The Importance of Biological Interactions in the Study of Biodiversity 200 Nagubadi et al. (1996) proposed that older age and larger land area would enhance the probability of participating in afforestation; Stevens et al. (1999) proposed that older age would reduce the probability of participating in afforestation, but higher income would raise it; Megalos (2000) and Lorenzo and Beard (1996) proposed that the people who have larger land area and are not farmers would have higher probability to participate in afforestation. Esseks and Moulton (2000) In addition, we compare the similarities and dissimilarities between Taiwanese private landowners' decision and the decision factors listed in the literature. The empirical result of this paper expects to provide as a reference to those policy institutors of forest department in Taiwan for related policy institution. This paper is organized as follows. The theoretical model of landowners' decision on afforestation is given in section 2, the empirical model and the analysis on our empirical result are given in section 3, whereas Conclusions and suggestions are given in section 4.
Theoretical model of landowners' decision
2.1 Theoretical model of landowners' decision on afforestation As for the landowners' behavior on land use, Rahm and Huffman (1984) were the first to propose a general equilibrium model based on farmers' pursuing the utility maximization. Let t = 1 (resp., t = 0) represent that the private landowner does (resp., does not) participate in the PLAP. 
in which y i = 1 represents that landowner i chooses to participate in the PLAP while y i = 0 represents no. Therefore, the probability P i of landowner i's participation in PLAP is given as follows: ...
in which Y i is a binary choice variable, X ji is an independent variable, and i is a deviation item. Since Y i represents only two numbers, i.e., 1 and 0. Therefore, we can let P i = Prob(Y i = 1) and 1 -P i = Prob(Y i = 0) to explain the distribution of Y probability, whose expected value is:
To transform Equation (4) as an estimate equation, we obtain:
That is, the linear probability model in Equation (6) takes the estimated value of Y as its probability, and therefore, if the estimated value Y exceeds the range of [0, 1] , then there will be a problem on estimation. In order to solve this problem, we may re-estimate the parameters and under the limitation of 01 i Y   , and determine minimum square parameter estimated value according to the limitation of inequality, but this is a nonlinear way to estimate the value. In the linear probability model, there exist some variances which cannot be explained through the model. In order to solve this problem, the previous research used a conversion probability from 0 to 1, i.e. to use a cumulative probability function to convert the variable. The probability distribution is listed as follows : 11 22 (. . .
It will lead to a probability model with restricted conditions if the above equation is applied to the variable conversion. There will be a variety of probability models if we apply different cumulative probability functions for variable conversion. A probability model via the normal cumulative random function for variable conversion is the Probit model, while the probability model via the variable conversion of the cumulative logarithmic probability is the Logit model. The results of these two models are roughly the same, but the differences of explanatory variables will be affected drastically if some explanatory variables are too large numbers and have huge variances. But the Logit model can make up for this drawback. In this paper, we apply the Logit model to conducting analysis, since the numbers of explanatory variables varies a lot in comparison to the numbers of dependent variables. A probability model via the variable conversion of the cumulative logarithmic probability function is the Logit model, which is shown as follows:
in which P i represents the probability of landowner number i for the participation of afforestation; is the intercept; j is the coefficient of independent X ji . From Equation (8), it is estimated that once the independent variable is changed by one unit, the value of dependent variable is changed to:
This paper will conduct an empirical analysis on the above theoretical model.
Empirical model and empirical result analysis
3.1 Variable selection and data source 3.1.1 Variable selection From the literature, there exist many results regarding the analysis on nonindustrial private forest landowners' behavior on afforestation (e.g., Royer, 1987; Alig et al. 1990; Hardie and Parks 1991; Nagubadi et al., 1996; Zhang and Flick, 2001; Sills and Abt, 2003) . This paper considers the possible factors proposed by Sills and Abt (2003) which might affect private landowners' behavior on afforestation-including landowner characteristics (OC), cropland characteristics (CC), and forestry programs (FP). The landowner characteristics include gender, household income, occupation, age, number of family members, etc.; the cropland characteristics include cropland price, cropland rental, distance away from downtown, area, amount of cropland area, etc.; the forestry programs include afforestation subsidy amount, duration of subsidy, rules on adjoining and adjacent areas, etc. Hence, this paper bases upon the above variables to establish the following regression model to examine the choice of landowners' decision on afforestation:
In other words, 4 According to a study on landowner's effective theory (Binkley, 1981) , the empirical research of landowners' forestry management pointed that the landowners' characteristics including landowners' income, occupation (agriculture and non-agriculture), residence type (local residents or external residents), education level and age based on the research (Cubbage, 2003) said that, the most important about landowner characteristics was "income"; it showed that the higher the income, then the higher participation on the afforestation policy. According to Alig et al. (1990) , the impact on logging decision is far more than the impact on afforestation among the landowner characteristics. This probability implies that the landowner characteristics will have a more direct impact on the market (logging revenues). Also, according to the efficiency model for the decision-making behavior of the private landowners (Binkley, 1981; Dennis, 1989) , "career factor" is normally a more indirect factor and according to Romm et al. (1987) , for those local landowners who live here for a long time have higher probability in participating the afforestation program while those temporary residents have longer probability in participating the afforestation program. Moreover, Romm et al. (1987) also found that older elderly tends to reduce investment behavior, while Zhang & Flick (2001) pointed that the age does not have significant relevance to the choice of afforestation. As far as cropland characteristics are concerned, cropland area has significant relevance to the participation probability. Likewise, the higher percentage the forest land is, the higher participation probability it is. The residents who live here for a long time also reported higher probability in participating in the afforestation program.
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The respondents of the survey included the farmers that do or do not participate in the PLAP. There are 33 villages and towns in total at Pintung County, deducted from those mountain aboriginal towns with less or none normal agriculture areas (eight towns/villages in total) and Luoqiu Village. Hence, we considered the 24 remaining villages/towns. Then we conducted a random sampling out of these 24 villages/towns, and selected out 11 villages/towns, including Pintung City, Lin-lo, Qui-zu, Kao-shu, Wang-luan, Ne-pu, Hsinbei, Fang-liao, Hsin-yuan, Ken-ding, and Ling-beng Villages/Towns. For these 11 villages/towns, the sampling number of each village/town was determined according to the size of its normal agricultural area, such that the sampling data falls into the cropland in the normal agricultural area. 
Variable description
As mentioned above, according to the previous literature, Sills and Abt (2003) pointed that the possible factors of affecting the behavior of private landowners' participation in afforestation includes landowner characteristics-gender, annual household income, occupation, age, number of family members, cropland characteristics-cropland price, cropland rental, distance from the downtown, cropland area, number of cropland parcels, forestry programs-afforestation subsidy, duration of afforestation, rules on adjoining and adjacent areas, etc. This paper uses the survey data of the farmers in Pintung County to conduct the estimation on the decision behavior of the participation in afforestation. Based upon Equation (10), the definition of variables in the model is listed in Table 3 . According to this equation, the explanatory variables of afforestation programs can be divided into three types: landowner characteristics (OC), cropland characteristics (CC) and forestry programs (FP). The landowner characteristics include six variables -gender, age, education level, occupation, household income, and number of family members. Cropland characteristics include six variables -total cropland area, cropland, cropland price, distance from Township Office, distance from county government, and number of cropland parcels. Finally, the forestry program variables include three variables as follows -whether landowners' cropland area meets the regulation of adjoining and adjacent areas, whether landowners agree that the subsidy for PLAP is reasonable, and whether landowners agree that the duration for the subsidy of PLAP is reasonable (e.g., the participation in the PLAP might make the future cropland use lack for flexibility; the participation in the PLAP might reduce the opportunity for the change of land use; not clear about the value of afforestation after 20 years).
Analysis of whether landowners participate in PLAP
From Table 4 , the reason for the landowners' non-participation in the PLAP is that they are not aware of the PLAP, representing up to 60%; those who are aware of the PLAP and choose not to participate in the PLAP still occupies 68.9%, among which "landowners' croplands fail to meet the requirement of afforestation policy's adjoining and adjacent areas, and it is not easy for a joint application with other people" occupies 25%, followed by "the participating in the PLAP might lead to inflexibility of land use" occupying 20.0%, and "the participation in the PLAP might reduce the opportunity for the change of land use", which occupies 18.9%. Other reasons such as "higher revenues if used in other purposes", or "participation in the PLAP will lose flexibility of land use in future" occupies less proportion. Other related parameters that determine whether to participate in afforestation program are shown in Table 4 . Choose not to participate in the PLAP after being aware of it (40%) Table 4 . Analysis on the landowners who do not participate in PLAP
Mean and significance of independent variables in afforestation decision-making
The mean and standard deviation of independent variables are listed in Nagubadi (1995) , which proposed that older landowners tend to participate in afforestation programs. Moreover, according to the survey conducted by this paper, the education level of those who participate in PLAP is apparently less than that of the landowners who do not participate, which is different from the results from Boyd (1984), Hammentt (1992) and Nagubadi et al. (1996) , which proposed that the landowners with higher education level tend to participate in afforestation programs. As for annual household income, those who have participated in PLAP reported a higher income than those who do not participate in PLAP. The occupation type for those who do not participate in PLAP tends to be agriculture industry. Those who do not participate in PLAP reported more family members but yet obvious. On the other hand, participants reported larger cropland areas than the landowners who do not participate in PLAP. Such a conclusion is consistent with the results from Napier et al. (1984) , Korsching et al. (1983) , McNamara et al. (1991) and Nagubadi et al. (1996) . As for the cropland rental and cropland price, there is no major difference between participants and nonparticipants while nonparticipants reported higher rental and land cost. The croplands owned by nonparticipants reported far distance from county government and township office. The cropland owned by participants reported more complete cropland while the cropland owned by nonparticipants is more fragmentary. As for the forestry program variables, it is obvious that participants recognize the contemporary policy design more while nonparticipants who fail to meet the rules of adjoining and adjacent areas are less agreeable with the subsidies and duration of PLAP, in which most of the respondents wish that the subsidies can be increased and the rewarding period can be shortened.
Logit model analysis of decision-making behavior for afforestation 3.4.1 Empirical result analysis of decision-making behavior for afforestation
According to the different estimate results produced by inducing different variables, since there are too many virtual variables in the model, thus we substitute the logarithmic values of AGE, INC, RLAND, PLAND, LOCA1, LOCA2, etc. to the model, in order to obtain more precise estimates. Based on this, we conduct the Logit analysis, and the analysis result is given in Table 6 . From Table 6 , we observe that age, education level, as well as annual household income among the landowner characteristics reported remarkable influence on the decision-making of whether to participate in PLAP, under a 10% confidence level. The older a private landowner is, the higher the probability of her/his participation in the PLAP is. For each unit increase on age, a 3.5% participation probability will be increased accordingly. This positive relationship is consistent with the conclusion of Nagubadi et al. (1996) , but is contrary to the result of Stevens et al. (1999) . Second, the present study also revealed that the higher the education level of a landowner is, the lower the probability of her/his participation in the PLAP is, with a significance level of up to = 10%. Our result indicated that when the education level increases from under junior high school to over senior high school level, the probability of landowners' participation in the PLAP will be decreased by 6.4%. Third, the higher the annual household income of a landowner is, the lower the probability of her/his participation in the PLAP is, with a significance level of = 10%. When the annual household income is increased by one unit, the participation probability will be increased by 6.9%. This positive relationship is consistent with the conclusion of English et al. (1997) . Moreover, Megalos (2000) and Lorenzo and Beard (1996) proposed that nonfarmers had reported a higher participation probability. The direction of occupation variables shown in this paper is consistent with the conclusion of the above literature results, but yet at a not much significance level. This has proved the results of Binkley (1981) www.intechopen.com
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and Dennis (1989) , which found that the occupation was a more indirect factor in the decision utility model of landowners' participation behavior. Generally speaking, landowner characteristics remarkably affect the probability of landowners' participation in the PLAP. As far as the cropland characteristics is concerned, cropland area, cropland price and number of cropland parcels reported the most significant influence among the factors that affect landowners' participation in the PLAP. The larger the cropland area is, the higher the probability of landowners' participation in the PLAP is. When cropland area is increased by one unit, the participation probability will be increased by 3.3% accordingly. This positive relationship is consistent with the conclusions of Megalos (2000) and Lorenzo and Beard (1996) . Besides, from Table 6 , the higher the cropland price is, the lower the probability of landowners' participation in the PLAP is. This meets the expectation of the opportunity cost theory. Our results also indicated that when cropland price is increased by one unit, the participation probability will be decreased by 55.5%. It is evident that the cropland price shows significance on the marginal effect of participation decisions. We also observe from Table 6 that the more the number of cropland parcels is the lower the participation probability is. Hence, whether the cropland is fragmentary will affect the participation probability significantly. This is associated with the regulation that requires 2-hectare adjoining area or over 5-hectare adjacent area. Our results also indicated that when the number of cropland parcels is increased by one unit, the participation probability will be decreased by 74.7% accordingly. It is evident that the fragmentary level reported a significant relationship with the participation probability. Our analyses also showed an insignificant relationship with the distance of cropland from the township office or county government. The forestry program factors include whether the subsidy, subsidy duration and rewarding policy are reasonable. This paper indicated that these three variables reported a positive relationship with the participation probability though the statistics yet achieve a significance level, i.e., the more the landowners agree on the subsidies, duration and rewarding policy, the higher the participation probability is. This meets the theoretical expectation. In overall, cropland characteristics reported the most significant impact on the participation probability among the three types of factors, in which the cropland area, cropland price and number of cropland parcels are the utmost important in particular. Besides, many cropland factors achieve over 1% significance level. The empirical result of this paper indicated that apart from the distance of cropland from county government and number of family members are under expectation, the remaining meets the expectation in Table 3 as well. Among the landowner characteristics, age (＋), education level (-), and annual household income (＋) have achieved a significance level, while gender (＋) and occupation (＋) have yet achieved a significance level, which are consistent with previous literature results and the expectation. On the other hand, among the cropland characteristics, cropland area (＋), cropland price (-), and number of cropland parcels (-) have achieved a significance level, and the factors that fail to achieve a significance level include level-cropland rental (-) and the distance of cropland from villages/ towns (-), which have met the expected direction of the existing theory. Among the forestry programs, the amount of subsidies (＋), subsidy duration (＋), and rules of adjoining and adjoining areas have yet achieved a significance level while the signs are consistent with the expected direction.
Goodness of fit analysis of afforestation decision model
As far as the goodness of fit in the Logit model is concerned, we analyze the difference level (Hosmer and Lemeshow, 1989) between the designed regression model and the full saturated model 5 , under the measurement of log likelihood function 6 . The observed value can be completely estimated by the full saturated model. Based on the likelihood function, we usually introduce -2 multiplied by log of maximum likelihood value between the designed regression model and the full saturated model, to compare the estimated value with observed value. If the value is set larger, then it implies that this regression model has better goodness of fit, and vice versa. The value calculated by this paper is 93.715, which represents a goodness of fit. Secondly, Hosmer and Lemeshow (1989) That is, the model and data derived is appropriate, which show that the model established by this paper has well goodness of fit.
As for the precision of predication, based the log likelihood model, this paper introduces an index similar to R 2 index, such as likelihood ratio index (LRI) (Hosmer and Lemeshow 1989) , which depicts the percentage for the variance of dependent variable explained by independent variables within the model. Nagelkerke (1991) revised the definition of R 2 proposed by Cox and Snell (1989) , which enabled a better prediction power of the index. When R 2 gets close to 1, it implies that this model has a more precise prediction power. Nagelkerke's R 2 value in this paper achieves 0.695, which represents a good prediction power and the regression of this model performs well, with up to 69.5%. In addition, through the omnibus test of model coefficients, it helps determine whether this regression model is helpful to the predication of the PLAP. The null hypothesis (H 0 ) in this test is "the Logit regression derived does not help the prediction". The  2 value in the omnibus test of model coefficients in this paper is 148.774, with 0.000 significance level, which shows that the model in this paper performs well and achieves a significance level under 5% significance level. It means that the model is helpful to predicting the participation in the PLAP. Moreover, as far as the Logit model established by this paper is concerned, as shown in Table 7 , it reported a probability of 98.0% in precisely predicting the nonparticipation in the PLAP and a probability of 71.8% in precisely predicting the participating in the PLAP, with 95% probability for prediction in overall. It represents a good prediction result. Note: a sample size of 343 in total, there are 39 participants (PP = 1) and 304 nonparticipants; (*), (**) and (***) represent a significance level of 10%, 5% and 1% for α, respectively. The "movement value of probability" on the right column is the movement value of probability for the change of unit quantity of independent variables 
Conclusions and suggestions
The afforestation policy in the plain areas (PLAP) was certified by Taiwan government on 31 August 2001 and has been implementing from 1 January 2002 to 31 December 2007. Despite the positive comments on the good intention of afforestation policy, still, there are many difficulties during the process of implementation, such as insufficient technology for afforestation, private landowners' low interest in the participation in the PLAP, insufficient subsidies, etc., which are all potential threats that hinder the PLAP from moving forward in future. This paper selects Pingtung County as a region for sampling and targets those private landowners with or without intention to participate the PLAP. Then the Logit model for empirical analysis is used in order to analyze the factors that determine whether to join the PLAP respectively in terms of those farmer samples that do or do not participate in the afforestation scheme, and to understand the effect of PLAP on the personal decision of afforestation. This paper indicates that the possible factors that might determine private landowners' participation in PLAP include landowner characteristics, cropland characteristics and forestry programs. The possible reasons for landowners who do not participate in the PLAP include: not aware of the PLAP with up to 60%, while those who are aware of the PLAP and choose not to participate occupies 68.9%, and among the other possible reasons, "landowners' cropland fails to meet the requirement of afforestation policy's adjoining and adjacent areas, and it is not easy for a joint application with other people" occupies 25.0%, followed by "landowners' participation in the PLAP might lead to inflexibility of land use" occupying 20.0%, and "landowners' participation in the PLAP might reduce the chance for the change of land use", which occupies 18.9%. In addition, according to the empirical analysis of this paper, age, education level and annual household income reported the most significant influence among the factors that determine landowners' participation in PLAP. The older the private landowner is, the higher probability she/he has in participating in the PLAP. The higher the education level of a landowner is, the lower participation probability is. The higher the annual household income of a landowner is, the lower participation probability is. Among the cropland characteristics, cropland area, cropland price and number of cropland parcels reported the most significant influence on participating in the afforestation program. The larger the cropland area is, the higher participation probability is. The higher the cropland price is, the lower participation probability is. The more the number of cropland area is, the lower the participation probability is, which meets the theoretical expectation in this paper. The total afforestation area implemented in the plain areas between 2002 and 2005 is 8,010.32 hectares (Taiwan Sugar Corporation and private cropland), which comprised only 8.51% of total afforestation area in the plain areas and had a diminishing tendency from year to year. In order to increase the incentives to the private cropland that participates in the PLAP, it is necessary for the government to conduct propaganda and establish related incentive schemes; especially, the first-tier city governments and township office units should be more active on guidance and promotion. According to the survey result in this paper, the reason why the landowners do not participate in the PLAP is their unawareness of the PLAP, which represents up to 60%. The government needs to reinforce the outreach and promotion mechanism. The reasons for the farmers who are aware of the PLAP but choose not to participate include too lengthy contract duration (20 years), uncertainty of cropland value and purpose of wood use, in addition to their primary cropland areas failing to meet the regulation, which occupies 50%. Only 10% is recognized a low subsidy amount. It is evident that the government should make an explanation in detail in terms of 20-year subsidy duration, cropland value, wood use after 20 years so as to solve farmers' confusion to effectively enhance the incentives that attract farmers to participate in the PLAP. According to the empirical result in this paper, age, education level, and annual household income factors reported a significant influence among the landowner characteristics. The older the private landowner is, the higher probability she/he has in participating in the PLAP. For every year increase on age, a 3.5% probability will be increased accordingly. The higher the education level of a landowner is, the lower participation probability is. When the education level of a landowner is increased from under junior high school to over senior high school level, the participation probability for PLAP will be decreased by 6.4%. The higher the annual household income is, the lower participation probability is. When annual household income is increased by one unit, the participation probability will be increased by 6.9%. Therefore, the government should actively encourage the landowners with three overlapping characteristics of non-farmer occupation, higher education level (junior high school above) and older landowners to establish promotion mechanism and assist with moral persuasion to encourage these landowners to participate in the PLAP. Moreover, according to the empirical result in this paper, those landowners with larger cropland area, less number of cropland parcels and lower cropland price have higher probability in participating in the PLAP, in which the number of cropland parcels reported the most significant influence. This paper also indicated that when the number of cropland parcels is increased by one unit, the participation probability will be decreased by 74.7% accordingly. When the cropland area is increased by one unit, the participation probability will be increased by 3.3% accordingly. When cropland price is increased by one unit, the participation probability will be decreased by 55.5%. Therefore, the government should conduct promotion to the cropland that meets these characteristics to encourage the farmers to participate in PLAP. Moreover, it helps understand the situation of goodness of fit of the model established by this paper through many statistics indices, such as Nagelkerke's R 2 value is 0.695 which implies that the regression capability of the model is good. Hosmer-Lemeshow test and  2 value of omnibus test also revealed that the Logit model in this paper may provide fine goodness of fit. The Logit model established by this paper has a probability of 98.0% in predicting nonparticipants, and a probability of 71.8% in predicting the participants, with 95% probability for prediction in overall. The empirical result of this paper expects to help implement the PLAP in Taiwan.
